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INTEGRATED POST-GUIDED SEAT RING ASSEMBLY 

Field of the Disclosure 

[0001] The disclosure generally relates to valves and, more particularly, relates to 
sliding stem control valves with screwed-in seat rings. 
Background of the Disclosure 

[0002] Sliding stem control valves are commonly used to control fluid flow within 
process control loops. As known to those of ordinary skill in the art, a sliding stem control 
valve modulates fluid flow through a valve body by using an actuator, coupled through a 
bonnet assembly, to move a control element or valve plug in a reciprocal motion relative to a 
valve seat. The seat ring provides an annular surface within the valve body against which the 
valve plug engages to close off the valve when desired. Two important features of a sliding 
stem control valve are that it must control or modulate the fluid in a predetermined manner, 
including providing tight shut off when closed, and it must be capable of withstanding the 
pressure and temperature influences of the process. 

[0003] Additionally, conventional sliding stem control valves provide some form of 
guiding to align the valve plug and the valve seat. One type of guiding known to those 
skilled in the art is provided by a bushing or guide surface positioned within the bonnet 
assembly. A reduced diameter of the valve plug bears upon a bushing mounted inside a 
journal in the bonnet assembly. This type of guiding is known as post guiding. As known to 
those of ordinary skill in the art, standard manufacturing tolerances and conventional 
assembly procedures can produce a misalignment of the centerline of the valve seat relative 
to the valve plug guiding. This misalignment or offset in concentricity does not allow the 
valve plug to properly seat within the valve seat, thus providing a substantial leak path 
between the valve plug and seat during shut off or valve closure. In certain applications, the 
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concentricity problem will reduce shut-off performance and may create high velocity flows 
that erode the valve seat further degrading valve performance. 

[0004] Another typical type of guiding, also known to those skilled in the art as 
post guiding, is where the valve plug is guided by the valve trim (i.e. the internal valve 
components exposed to the process). Generally, a seat ring retainer provides an internal 
guiding surface within the fluid flow path on which the valve plug moves throughout its full 
stroke. In such a valve construction, a separate seat ring retainer and seat ring are typically 
clamped in place between the valve body and bonnet. A gasket, such as a spiral-wound 
gasket, is generally provided between the bonnet and the seat ring retainer in conventional 
clamped-trim designs. As known to those skilled in the art, the clamped trim provides an 
engineered, pre-loaded force to compress the spiral-wound gasket. Under compression, the 
spiral-wound gasket provides an opposing spring force that creates a seal between the seat 
ring retainer and the bonnet and the seat ring and the body. These designs are susceptible to 
seal failures as described in greater detail below. Those skilled in the art recognize three 
specific problems associated with conventional gaskets or seals. 

[0005] First, sliding stem control valves are frequently used in process applications 
encountering temperatures in excess of 300 degrees Fahrenheit and pressure drops exceeding 
150 psi. These extreme operating conditions create valve assembly leakage problems due to 
differences in the thermal expansion of the materials of construction. By using different 
materials of construction, valve manufacturers can increase performance and/or decrease cost 
of the valve assembly. For example, general process applications may employ a control valve 
having a steel body and stainless steel seat ring retainer. As is known, the steel valve body 
has dissimilar thermal expansion characteristics of the stainless steel seat ring retainer. Thus, 
an increase in operating temperature may subsequently increase the pre-load force such that 
the spiral- wound gasket is overstressed or yields resulting in permanent deformation. When 
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the temperatures return to ambient conditions, the gasket cannot return to its pre-stressed 
condition and a leak path is created. Alternatively, if a valve body is constructed of a 
material that expands more than the seat ring retainer material, an increase in operating 
temperature may cause a corresponding decrease in the pre-load force on the spiral wound 
gasket causing a leak between the seat ring and the valve body. 

[0006] Second, conventional sliding stem valves that utilize spiral-wound gaskets 
are subject to pressure limitations. The compliant nature of the spiral-wound gasket creates a 
robust seal for numerous applications, but as those skilled in the art recognize, these gasket 
are limited in the pressure drop or differential pressure that can be accommodated without 
losing seal integrity. For example, if the spiral-wound gasket in an unbalanced control valve 
is able to maintain adequate trim clamping force up to a pressure limit of 300 psi, any 
differential pressure exceeding that pressure limit may temporarily deform the gasket and 
subsequently creating a leak path. 

[0007] Third, leaks are addressed in conventional clamped-design sliding stem 
control valve assemblies by applying tremendous loading in the bonnet bolting. As known 
to those of ordinary skill in the art, increasing the bonnet bolting loading increases control 
valve cost by requiring heavier structures within the valve body and bonnet to withstand the 
increased loading as well as requiring larger bonnet bolting to apply the loads. 

[0008] It can therefore be seen that a need exists for an improved seat ring 
assembly for a sliding stem control valve which is manufactured from fewer pieces, and 
which can be assembled and maintained in position with less hardware and structure than is 
currently demanded. 
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Summary of the Disclosure 

[0009] In accordance with one aspect of the disclosure, a control valve is disclosed 
which may comprise a valve body, a valve plug, a valve stem, and an integrated post-guided 
seat ring assembly. The valve body may include an inlet, an outlet, and a chamber between 
the inlet and outlet. The valve plug is slidably disposed in the seat ring assembly with the 
valve stem being connected to the valve plug. The seat ring assembly is disposed in the 
chamber. The seat ring assembly is threadably fastened to the valve body. 

[0010] In accordance with another aspect of the disclosure, a method of assembling 
a control valve is disclosed which may comprise inserting a seat ring assembly with integral 
post guiding into a control valve body, threadably attaching the seat ring assembly to the 
control valve body and securing a bonnet assembly to the control valve body. 

[001 1] These and other aspects and features of the disclosure will become more 
readily apparent upon reading the following detailed description when taken in conjunction 
with the accompanying drawings. 
Brief Description of the Drawing 

[0012] Fig. 1 is a sectional view of a post guided, unbalanced sliding stem control 
valve constructed in accordance with the teachings of the disclosure. 

[0013] While the disclosure is susceptible to various modifications and alternative 
constructions, certain illustrative embodiments thereof have been shown in the drawings and 
will be described below in detail. It should be understood, however, that there is no intention 
to limit the disclosure to the specific form disclosed, but on the contrary, the intention is to 
cover all modifications, alternative constructions, and equivalents falling within the spirit and 
scope of the invention as defined by the appending claims. 
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Detailed Description of the Disclosure 

[0014] Referring now to Fig. 1, a sliding stem control valve constructed in 
accordance with the teachings of the disclosure is generally referred to by reference numeral 
20. It is to be understood that "sliding stem control valve" is used herein as encompassing 
any control valve, wherein a valve plug mounted to a reciprocating stem linearly translates or 
reciprocates relative to a valve seat mounted within a valve body between an inlet and an 
outlet of the body. Furthermore, one of ordinary skill in the art will readily recognize that a 
sliding stem control valve can encompass a variety of control valves, such as, globe valves or 
angle-style valves. 

[0015] The disclosed example is described in the context of an unbalanced control 
valve. It is understood that unbalanced globe valves are those wherein a sliding control 
element, i.e., valve plug, does not allow for fluid communication through the control element. 
As a result, a significant pressure differential may exist on opposite sides of the control 
element, thereby necessitating relatively high actuation forces. A post-guided, unbalanced 
control valve 20 is shown to include a valve body 22 defining an inlet 24 and an outlet 26. A 
chamber 28 is provided between the inlet 24 and outlet 26 and houses a seat ring assembly 
30. A bonnet assembly 32 is secured to the valve body 22 proximate the chamber 28 and 
provides an opening 33 for receipt of a valve stem 34 connecting a valve plug 36 to an 
actuator (not shown). Packing (not shown) is provided within the bonnet 32 and around the 
valve stem 34 to provide for adequate sealing therebetween. 

[0016] The bonnet assembly 32 is secured to the valve body 22 by a plurality of 
fasteners (not shown). The seat ring assembly 30 is shown to be substantially cylindrical in 
shape, and to be manufactured from a unitary piece of material, which may be provided in the 
form of cast steel, stainless steel or the like. Alternatively, seat ring assembly 30 is not 
limited solely to a cylindrical shape as long as the seat ring assembly 30 can be physically 
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accommodated by the internal volume of the control valve 20. A base 44 of the seat ring 
assembly 30 includes a plurality of threads 47 used to threadably attach the seat ring 
assembly 30 to the valve body 22. More specifically, the valve body 22 includes a plurality 
of threads 47 at a passageway 53 at the base of the chamber 28. Accordingly, the seat ring 
assembly 30 is physically attached to the valve body 22 by threadably attaching the seat ring 
assembly 30 to the valve body 22 by rotation thereof. 

[0017] An interior diameter of a guide portion 45 of the seat ring assembly 30 that 
extends above the base 44 is substantially greater than the exterior diameter of the valve plug 
36. Accordingly, the valve plug 36 engages the guide portion 45 at an upper rim 48. This 
can be accomplished either by providing the upper rim 48 with a reduced diameter section 
using the base metal as a bushing, or more efficiently, by providing a separate element such 
as a bushing 50, as shown, to provide a direct engagement and alignment of the valve plug 
36. In the present embodiment, the bushing 50 can be frictionally held within the upper rim 
48 or attached by a variety of methods known to one with ordinary skill in the art. The 
bushing 50 provides an interior surface 52 as a bearing and guide surface facilitating such 
sliding. The interior surface 52 of the bushing 50 is nominally 0.010 inches larger in 
diameter than the valve plug 36 to facilitate assembly, yet constrained enough to provide 
guiding during operation. The base 44 of the seat ring assembly 30 provides a valve seat 62 
for engagement with a chamfered circumferential surface 64 of the valve plug 36. In 
addition, it will be noted that the valve plug 36 includes a nose section 66 having a 
predetermined shape tailored to provide for the desired flow characteristics of the control 
valve 20. Movement of the actuator (not shown) causes movement of the valve stem 34, 
which in turn causes movement of the valve plug 36 relative to the valve seat 62. The 
relative movement of the valve plug 36 with respect to the valve 62 accordingly provides an 
opening or closing of the control valve 20. 
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[0018] Within the seat ring assembly 30, proximate the valve seat 62, one or more 
apertures 70 may be provided. In FIG. 1, two apertures 70 are shown. As understood by 
those skilled in the art, the aperture 70 may have any variety of forms and shapes so long as 
flow is not impeded through the control valve 20. For example, as shown in FIG. 1, the 
aperture 70 may be provided in the form of a rectangular opening extended between the base 
44 and the upper rim 48. Alternatively, a number of holes (not shown) may be provided in 
the seat ring assembly 30. 

[0019] As previously described, conventional unbalanced control valves with 
clamped trim parts (i.e., valve components other than the valve body and the bonnet) use 
force from body-to-bonnet bolting to provide loading to a spiral-wound gasket to in turn 
clamp the trim parts together. The spiral-wound gasket acts as a spring. Because the spiral- 
wound gasket is used as a spring, temperature and pressure differential capabilities of the 
valve are limited. The temperature limits are due to differential thermal expansion between 
the valve body and the trim parts. In other words, the trim parts can expand more or less than 
the valve body, which can over- or under-compress the spiral-wound gasket if temperature 
limits are exceeded. The pressure differential limits are typically due to pressure acting 
upward on the trim parts, which also can over-compress the spiral-wound gasket and cause 
leakage. 

[0020] Other unbalanced control valves known to the art have a separate guide 
bushing in the bonnet and an individual seat ring assembly to obviate the above-described 
clamped trim/spiral-would gasket issues. However, such valves are susceptible to 
concentricity problems. In other words, alignment of the seating surfaces on the valve plug 
and seat ring is affected by many machining concentricity tolerances in the body, seat ring, 
bonnet, guide bushing, and valve plug. The loss of concentricity between the valve 
components does not permit the valve plug to completely engage the valve seat. This in turn 
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can substantially reduce the control valve performance at shut off or when the control valve is 
closed or cause valve seat erosion due to the high velocity flows created with incomplete 
shut-off. In the disclosed control valve 20, the seat ring assembly 30, which includes the 
valve seat 62, the bushing 50 and the base 44, is a single component and may be constructed 
from the same material such as S3 1600 SST . Accordingly the disclosed control valve 20 is 
less prone to problems associated with temperature and pressure fluctuations. 

[0021] Alternatively, the bushing 50 can be constructed from a material with 
greater wear resistance such as CoCr-A alloy or SI 7400 SST to substantially decrease 
maintenance and wear of the bushing 50 during operation. Furthermore, it can be seen that 
the seat ring assembly 30 not only provides for alignment of the valve plug, but provides 
sealing between the inlet 24 and outlet 26 without the use of a flat sheet gasket or spiral- 
wound gasket, or other sealing mechanism. By threadably attaching the seat ring assembly 
30 to the valve body 22 and engaging the valve plug 36 against the valve seat 62 under 
sufficient pressure, an adequate seal between the inlet 24 and outlet 26 is achieved without 
the use of any form of gasket or other form of sealant. Moreover, by threadably attaching the 
seat ring assembly 30 to the valve body 22, and by avoiding the use of any form of gasket or 
sealant, the bonnet 32 can be manufactured from significantly less structure and be attached 
to the valve body 22 under significantly less tension and still provide for the proper operation 
and sealing of the valve 20. 

[0022] As discussed above, this is in opposition to prior art valves that use gaskets, 
which only operate properly when sufficiently compressed by the bonnet assembly. 
Accordingly in prior art valves, the bonnet assembly and the fasteners or bolts used to 
connect the bonnet assembly to the housing, needed to be sized to withstand the significant 
force required to provide adequate compression of the sealing elements during operation of 
the valve. The prior art designs do not address the previously described thermal expansion 
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issues and/or operational pressure limitations. Accordingly, the operation and sealing 
capability of the prior art valve may be effected. The present integrated post-guided seat ring 
assembly is substantially unaffected by variations in thermal conditions and does not have the 
pressure limitations of conventional spiral-wound gasket designs. Through the use of the 
teachings of the present disclosure, such additional elements are removed thereby, making the 
valve more applicable to such wide temperature ranges. 

[0023] In operation, it can therefore be seen that a valve constructed in accordance 
with the teachings of the disclosure can be easily constructed simply be threadably attaching 
a seat ring assembly to a plurality of interior threads provided within the body of the valve. 
Manufacture and maintenance of such valves is thereby greatly enhanced in that the number 
of parts is greatly reduced and the forces needed to secure the bonnet to the valve body are 
also greatly reduced. 

[0024] From the foregoing, one of ordinary skill in the art will readily appreciate 
that the teachings of the disclosure can be used to construct an unbalanced, post-guided valve 
having a seat ring assembly which is threadably attached to the body of the valve. In so 
doing, not only is sealing capability achieved, but production costs, as well as maintenance 
requirements are greatly reduced. 



